19 their relationship to the hydrography and diatom patterns in the water column were studied to 20 determine the hydrographic influence on the record of these biogenic components. Diatom 21 abundance in the water column was assessed for different oceanographic periods and 22 compared with the biosiliceous sedimentary record. Very low abundances were found in the 23 water column during the winter, whereas in spring and summer diatoms proliferated.
6
Samples collected from these stations were preserved in a Lugol's solution and 7 assemblages composition determined using a Nikon microscope, following the 8 technique described by Uthermöhl (1958) . A magnification of 100 was used for large Table 1 ). Two different sizes of Van Veen grab samplers were used. Only the surface 15 layer of the sediment was collected (<1-cm) with polyethylene spatulas. The samples
16
were stored at 4ºC and later oven-dried at < 50ºC.
Opal content in the surface sediments was determined following the method of alkaline digestion by Mortlock and Froelich (1989) optimized to the sediment of rías, as devised by Bernárdez et al. (2005) . The subsequent analysis of the dissolved silicate in the 20 extract obtained was carried out using the method reported by Hansen and Grasshoff 21 (1983) . Total organic carbon (TOC) was determined by calculating the difference 
27
The sediment samples were prepared for diatom count according to the technique 28 described by Abrantes et al. (2005) . To prepare the slides, a known volume of solution,
29
previously stirred for homogenization (Battarbee, 1973) , was spread evenly onto two 30 clean circular cover slips placed in a circular evaporation tray. After the dishes were 31 dried, the smear slides were removed and assembled with Permount™ mounting 32 medium onto permanently labelled slides. 6
Taxonomic identification 1 2
The identification of diatoms found in the water column was based on a variety of 3 taxonomic monographs, but mainly the work of Hasle and Syvertsen (1996) . Total 4 abundance is expressed as cells ml -1 and the relative percentage of each species and 5 ecological group was also calculated.
6
Our taxonomic identification (genera and species) of the diatoms found in the surface 7 sediments is based mainly on ecological characteristics using several floral, keys and 8 specific bibliography (Taxonomic appendix). Schrader and Gersonde's (1978) 9 guidelines were followed for diatom counts and total number estimates. Hence, only 10 diatoms that were essentially complete were counted. At least 300 diatom valves were 11 identified in each sample to ensure the proper assessment of diatom abundance.
12
Absolute abundances are expressed in number of valves per gram of dry sediment. In 13 a few cases, difficulties arose in distinguishing between two or more species, so these 14 species were combined into one count group or genus group. Taxa were grouped into 15 three different types: dominant taxa, species of the same genus living in similar environments and species showing a comparable ecology and distribution, i.e.
common ecological meanings, such as freshwater and benthic. P. sulcata is not
18
included in the benthic assemblage since it is considered to be tychopelagic.
19
The number of diatom fragments, silicoflagellates, sponge spicules, palynomorphs,
20
phytoliths, crysophycean cysts and radiolaria per gram of sediment was also assessed.
21
In addition, we calculated the relative contribution of each biosiliceous component 22 versus their total number per gram of sediment.
23
The distribution of diatoms and siliceous components was plotted using the Golden 
Results

30
Planktonic diatom composition in the water column 31 32
Phytoplankton abundance was high all year round except in February, when the 33 number of diatoms was very low, ~1000 times lower than in the other periods (82-122 7 same sampling date, with the exception of the outer station during the July cruise, 1 when diatom abundance was between six and ten times lower than in the other 2 stations. The highest diatom abundances were sampled in May and September. Only 3 the most representative species found in the water column were plotted in Figure 5 .
4
The main component of the diatom assemblage was Chaetoceros spp., whose 5 contribution ranged from 42 to 99% in May and July. In summer (July cruise)
6
Chaetoceros spp. appeared together with Rhizosolenia spp., Thalassiosira spp. and T.
7
nitzschioides. In contrast, Chaetoceros spp. practically disappeared in February and 8 September.
9
The N. longissima group showed a trend opposite to that of Chaetoceros R.S. This 10 group accounted for the greatest percentage of total diatoms during the February and
11
September cruises, especially in the samples taken from the outermost station. The
12
February campaign was also characterized by the appearance of benthic taxa and the 13 thycopelagic species P. sulcata (1.5-3%) in the water, particularly in stations O and C. 
18
The contribution of S. costatum to the diatom community was also relevant during
19
September (3195-12166 cell ml 
17
The benthic assemblage dominate the superficial sediment, averaging 55.5% (range 
2
Other diatom genera such as Thalassiosira spp., S. costatum and Rhizosolenia spp. 
30
The high abundance of benthic and freshwater taxa in the inner zone in sediments is 
3
Besides, the higher amounts of fine sediments and organic carbon (Cobelo-García and appropriate settings for diatom conservation.
6
A large number of crysophycean cysts, phytoliths and palinomorphs were also detected 7 in this zone, which would point to the existence of strong riverine influence. Moreover, 
21
Thalassiosira spp. appeared in the water column in July, and is therefore strongly 
25
The spatial distribution of P. sulcata in the sediments was similar to that of
26
Chaetoceros R.S., meaning that it is better adapted to the outer and middle areas of 
30
The freshwater and benthic groups (~3% and~50% respectively) were also present in 31 the sediments, together with high concentrations of porifera and phytoliths.
32
Therefore, this zone represents a combination of both marine and freshwater remote from the river would indicate that this area is influenced both by river discharge 1 and upwelling. 
10
Chaetoceros spp. was representative of the spring and summer blooms ( Figure 5 ),
11
when primary productivity is enhanced by the nutrient input of oceanic waters and solar
12
irradiance. In the case of the Ferrol Ría, the input of nutrient-rich central waters
13
(ENACW) was low during the study period, even when upwelling was well developed in 14 the Galician shelf area. In fact, the upwelling of shelf water only affected the water layer 
18
The sediment distribution of L. danicus in this area reflects its proliferation in the water 19 column in September, in that it only appeared in the outer stations ( Figure 5 ).
20
Oceanographic patterns during the September cruise were characterized by reduced 
9
The main channel and the outer station also make an important contribution to the 10 benthic assemblage (~20%), due to transport from the innermost areas as a result of 
20
The sediment assemblage differs from its pelagic counterpart in the middle-inner areas,
21
where benthic and freshwater assemblages dominate. In this area, all the species
22
showed a reduced relative contribution, due to the high abundance of the benthic taxa. , 2007) . This species could be a good indicator of the winter conditions in 4 the ría, but dissolution of this species has removed this signal from recent sediments.
5
In this sense, the appearece of N. longissima in sediments would be indicative of good 6 preservation conditions. Moreover, the presence of low silicified species such as S. 
11
In brief, many processes, such as differential dissolution, lateral advection and 
Conclusions
22
Water column diatom community production patterns followed hydrographical changes 23 throughout the sampling period. Abundance was variable depending on location and 24 season, and linked to runoff supply, water dynamics and circulation within the ría.
25
Diatom production was high, except during the winter season, due to the low residence 26 time of ría waters and the constant input of river-derived nutrients. Chaetoceros spp.
27
was dominant in spring and summer in the water column, together with T. nitzschioides 28 and Rhizosolenia spp. N. longissima, P. sulcata and benthic taxa characterized winter 29 season, whereas L. danicus was abundant in autumn.
30
The distribution pattern of diatoms in surface sediments reflects hydrographic 
29
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